We present experimental results on the critical exponent QE&E (b) s, -e2-= 10, and (c) e, -e2-50. The critical temperature
INTRODUCTION
In the last few years several groups have studied effects due to the application of a static electric Geld E in the vicinity of the critical consolute point of binary liquid mixtures. Two different effects have been experimentally investigated: the electrooptic Kerr efFect (EKE) [1 -9] , and the nonlinear dielectric efFect (NDE) [10 -12] . In the former case, one measures the Kerr constant B, defined as E2 E2 (2) where c, denotes the dielectric constant component II parallel to the applied field, and c is the dielectric constant in the limit of zero static electric field. The dielectric constants are measured at radio frequencies.
Under the assumption that E is suf6ciently small, both B and D take values which are independent of E and are determined only by the equilibrium properties of the system.
Both quantities B and D exhibit a marked increase on approaching the critical consolute point. Theoretical models [13 -15] [17] . Our measurement of the Kerr constant as a function of the reduced temperature was performed with an apparatus similar to that used in previous experiments [5 -8] . We The sensitivity of EKE and NDE to molecular properties of liquids makes the estimation of the noncritical background effect rather difficult. In this work the noncritical background contribution was determined by the method employed in previous NDE [18] and EKE [4] studies. By exploiting the fact that in the three investigated solutions -( i)-1-phenylethanol and dodecane, 2-phenylethanol and decane, and n-butylbenzene and propylene carbonate -the background is due mainly to the first component, the background contribution was obtained from electric birefringence measurements performed with reference solutions containing carbon tetrachloride as the second component, each prepared with the same volume fraction of Kerr-active component as in the critical solution. The choice of carbon tetrachloride is motivated by the fact that by itself it presents a negligible Kerr efFect, and, at the same time, the reference solutions used are not close to phase separation points.
In Fig. 1 (2) 2-phenylethanoldodecane; (3) phenylacetonitrile-cyclopentane; (4) nitrobenzene-hexane; (5) propylene carbonate-n-butylbenzene; (6) lutidine-water; and (7) butoxyethanol-water.
(E, -e~) (n, n2)-EKE En (5) that, at a given temperature, the size of fluctuations follows a probability distribution, and that the induced shape anisotropy grows with the size of fluctuations, the model of Ref. [16] -s2 ) /e is consistent with the hypothesis discussed in Ref. [16] .
In Fig. 3 we have plotted the measured 1(axE as a function of (si -s2) /s for the three systems studied in this work. We have also added data taken from Refs. [4] , [6] , and [7] . Figure 3 shows that a correlation exists between the value of (s, -ez) /e. and the measured critical exponent QE&E. For mixtures presenting large values of ( s, -e2) /s, such as water-lutidine [6] , waterbutoxyethanol [7] and nonionic micellar solutions [5(b) ], the measured t/rnKE agrees, within experimental errors, with the asymptotic value 0.85 predicted in Ref. [16] .
As a conclusion, we have shown in this paper, by using the present accurate data and also some literature data, that the efFective critical exponent for the divergence of the Kerr constant in a critical binary mixture is a monotonically increasing function of the mismatch in the dielectric constant of the two components. When the mismatch is small, the data are in agreement with the "Ising" exponent predicted by theory. When the mismatch is large, the measured critical exponent takes a value consistent with the hypothesis that the fieldinduced anisotropy may become so strong to cause a crossover from Ising to mean-field behaviors.
